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A SURVEY OF THE RAT FLEAS OF THE SOUTHERN 
BRITISH COLUMBIA COAST WITH RELATION 
TO PLAGUE STUDIES 


By Georce P. 
Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C. 


During the period August 28 to November 27, 1939, a field crew, 
under the supervision of the Dominion Department of Pensions and National 
Health and the Division of Entomology, Dominion Department of Agri- 
culture, at Kamloops, conducted a survey of the rodent fauna of the -cities of 
Vancouver and New Westminster. Large numbers of the imported European 
and Asiatic rats and mice which infest the garbage dumps and waterfront 
areas of these seaports were collected. These rodents were extremely common 
in some localities, and constitute potential plague reservoirs of no slight im- 
portance. The rats and mice, when killed, were autopsied by the members of 
the field crew, and carefully inspected for lesions of the liver or spleen, or 
enlarged lymphs glands which might indicate the presence of plague. In 
addition, all fleas found infesting the animals were collected and shipped in 
vials of physiological saline to the Laboratory of Hygiene at Kamloops for 
inoculation tests. As different species of fleas vary considerably in their ability 
to transmit plague, the specimens were examined taxonomically before being 
inoculated into cavies, and the number of each species recorded. By this 
method a much more valuable picture of the plague potentialities of the fleas 
was obtained than could be shown by simply listing the gross number of 
specimens collected. 


Areas Surveyed 
(1) Vancouver: 


Two main areas were studied in Vancouver, the garbage dumps and the 
waterfront district. These two types of collecting ground displayed very dif- 
ferent conditions in their respective rat flea faunae. This is shown in the 
tables of results where the details of the flea infestation in the city dump 
and Keith Drive dump are listed separately. All other collecting sites are 
grouped under “Waterfront Area.” ‘This includes all grain elevators, ware- 
houses and slaughter houses inspected, as well as the docks themselves. 


(2) New Westminster: 


Rodents in New Westminster were collected along the waterfront, at 
the city dump, and a local meat packing plant. As the infestations in these 
areas were similar to one another, the total results only are shown in the 
table. 


Species of Rodents Collected 


Four species of rodents, all of European or Asiatic origin, were collected. 


(1) Rattus norvegicus (Erxleben). The Norway Rat, which repre- 
sented 94.4% of the rodents taken, seems to be definitely on the increase in 
Vancouver and its vicinity, despite control measures conducted by the civic 
health authorities. 


(2) Rattus rattus rattus (Linnaeus). The Black Rat was present in 
small numbers in the waterfront areas of Vancouver and New Westminster. 
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(3) Rattus rattus alexandrinus (Geoffroy). The Roof Rat, another 
species rare in this part of the world, was found, and also one rat which was 
a hybrid between this species and the Black Rat. 


(4) Mus musculus musculus Linnaeus. The European House Mouse, 
was obtained in fair numbers, but yielded very few fleas. This cosmopolitan 
little rodent is common inland in British Columbia as well as at the coast. 


Species of Fleas Found 


(1) Xenopsylla cheopis (Roths.). This is the Indian Rat Flea, which 
has probably been present in B.C. for some years, but which was recorded for 
the first time in 1938 (1). This, without doubt, is economically the world’s 
most important flea—the plague vector “par excellence”, ideally adapted by 
nature and temperament for the dissemination of this disease. X. cheopis 
was found to be well represented in the garbage dumps of Vancouver while 
oddly enough, it seemed to be almost completely absent in the waterfront 
areas. In New Westminster it occurred in the garbage dump and in the 
local Packing Plant, and while no specimens were taken at the docks, it may 
very well occur there. Collections along the wharves were too poor to 
justify statements in this regard. 


In his section under “Significance of the Specific Flea Index”, Wu (4) 
states: “It may be taken as a general rule that a particular zone becomes 
potentially dangerous when the cheopis infestation reaches one flea or more 
per rat. This is referred to as the critical cheopis index of one.” Computing 
the flea index, and particularly the cheopis index of the Vancouver City Dump, 
we find that there are 1.94 fleas per animal, and that the cheopis index is 
1.41—which is in excess of Wu’s critical figure just cited. Also, as has 
already been pointed out, the figures presented here can only be a conservative 
estimate of the actual state of affairs, and the true index is probably higher. 
In support of this we would like to point out that one group of 30 rats 
which were shot at the garbage dump, and not trapped, so that all fleas were 
caught, yielded a total of 103 fleas, of which 65 were X. cheopis. This 
gives a cheopis index of 2.17. Another group of 26 rats yielded 89 cheopis, 


which gives an index of 3.42. These may be more representative figures. 


(2) Nosopsyllus fasciatus (Bosc). This, the so-called European Rat 
Flea, known to be a plague vector though not so celebrated as X. cheopis, 
was virtually the only species found on the rats and mice of the waterfront, 
around the docks and grain elevators of Vancouver. It was also common in 
the vicinity of the city dump, where it represented about 27% of the 
infestation. 


It should be noted that N. fasciatus was the most difficult flea to recog- 
nize with certainty. It belongs to the Ceratophyllidae, a large family in 
which many genera and species resemble each other closely, especially when 
not prepared as microscope slide mounts to reveal finer details of structure. 
However, a number of representative specimens were mounted, and as all 
these proved to be N. fasciatus, which is the only ceratophyllid flea ordinarily 
found on rats, no doubt the great bulk of the fleas listed as of this species 
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were correctly determined. Novertheless, there remains the possibility that a 
small number of fleas of related species may have been present, and not 
recognized as such. 


(3) Ctenocephalides canis (Curtis). 
(4) Ctenocephalides felis (Bouche). 


The imported dog and cat fleas were found in small numbers. As they 
are difficult to distinguish from one another, and as neither is of outstanding 
importance with regard to plague, they are listed together in the tables which 
follow. 


It is of interest that no specimens of Ctenopsyllus segnis (SchOnherr) 
were found. This is the usual flea found on Mus musculus musculus in 
other parts of the world. In the rat survey work conducted in San Francisco 
it is regularly found in fair numbers on rats and mice, but is apparently rare 
in British Columbia. 

All the species of flea cited here are known to be trouble-makers to a_ 
greater or lesser degree. While plague has not yet been found in British 
Columbia, the large and apparently increasing rat population and abundance 
of fleas, constitute an important latent reservoir, especially in view of the 
high cheopis index demonstrated in some areas. 


TABLE 1—Vancouver Rat Flea Survey 
(Rattus norvegicus Erx.) 


No. of Rats 

No. of Fleas 

Flea Index 
Xenopsylla cheopis 
Cheopis index 
Nosopsyllus fasciatus 
Fasciatus index 
Ctenocephalides spp. 


Locality Dates 
Waterfront Aug. 30- 

areas Nov.12 316 
Keith Drive 

dump 115 


Citydump Aug. 28- 
} 725 


Ww 


1403 1.94 1021 1.41 49 24 


Total for pam 
Vancouver 11586 2025 14.78: 1023 .84 26 


C.N.R. Flats Nov. 21 


It is of interest to note the relatively high cheopis infestation in the city 
dump in comparison with other areas, where N. fasciatus was the only flea 
present in any quantity. The Keith Drive dump was remarkable in that it 
possessed virtually no flea population whatsoever, only seven fleas being ob- 
tained from a total of 115 rats. 
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TABLE 2—New Westminster Flea Survey 
(Rattus norvegicus Erx.) 


Xenopsylla cheopis 
Nosopsyllus fasciatus 
Fasciatus index 

Ctenocephalides spp. 


Flea index 
Cheopis index 


Locality Dates 


City dump, 
Waterfront Nov. 
and Swift’s _16-27th 66 52 8 


In addition to the above, a few fleas, all Nosopsyllus fasciatus (Bosc) 
were collected as follows: 


TABLE 3 


Locality Dates Rodent species No. of Fleas 
Vancouver City dump Nov. 2 7 Rattus r. alexandrinus 7 N. fasciatus 
Vancouver City dump Nov. 6 1 Rattus r. rattus 1 N. fasciatus 

Vancouver Aug. 31- 68 Mus musculus musculus 3 N. fasciatus 


Nov. 6 


As sex ratios are always of scientific interest and especially as female 
fleas are considered more important than males in disease transmission, a 
table showing the proportions of males and females in the collections studied 
here, is appended. 


TABLE 4 
Locality Xenopsylla cheopis Nosopsyllus fasciatus Ctenocephalides 


Males Females Males Females Males Females 


Vancouver 631 329 628 8 18 
New Westminster 6 10 8 28 


Notes on the Flea Fauna: 


Fortunately, for the purpose of this work, the species of fleas normally 
infesting these rodents are sufficiently widely separated taxonomically to be 
readily determined by the study of gross external structures, without the ne- 
cessity of special chemical treatment or the preparation of microscopic slides. 
Thus it was possible to examine each vial of specimens with a low power 
direct-illumination binocular microscope and record the number of each 
species present, without impairing the values of the sample for subsequent 
inoculation tests. In a few cases, where the identity of a certain insect was 
considered doubtful, it was removed, cleared in KOH and mounted on 4 
slide, and the determination confirmed by a study of finer diagnostic fea- 
tures; these specimens were of course lost as far as plague tests were con- 
cerned. 
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It should be noted that the percentage of infestation recorded here is 
probably less than the true flea populations. of the living animals, as the bulk 
of the collecting was done by means of traps and, while these were visited 
as frequently as possible, the rats were often left dead in the traps for hours 
before they could be examined. As ectoparasites usually tend to leave soon 
after the death of the host, it is likely that many fleas were lost in this man- 
ner, Also, the fact should be considered that the greater part of the survey 
was conducted during the autumn. C. Y. Wu (4) points out that in China, 
flea populations were high during May, June, July and August, and that 
during other months the animals were not so heavily infested. This probably 
holds true here also, especially in view of the fact that the same species of 
fleas are being considered. Thus the figures presented here may not be rep- 
resentative of the percentage infestation durinig the season of principal ac- 
tivity, i.e. the summer, and in the case of infestation, the ideal season for 
the dissemination of plague. 
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NOTES ON THE LIFE HISTORY OF THE JUNE BEETLE 
POLYPHYLLA PERVERSA CASEY* 


by W. Downes and H. Anpison, 
Dominion Entomological Division, Victoria, B.C. 


The June beetle, Polyphylla perversa Csy., has long been a major pest 
of small fruits grown on light sandy soil in most parts of southern Vancou- 
ver Island, where there is scarcely a fruit farmer who is not familiar with 
the fat three-year-old grubs known as “June bugs”, which take such a heavy 
toll in the strawberry fields. Within recent years losses occurring through 
the attacks of this species have become general rather than sporadic, making 
it imperative that a study of the habits of the insect be made with a view to 
devising, if possible, some means of control. : 


Crops Attacked: 


Formerly the June beetle was considered mainly a pest in strawberry 
fields but evidence recently accumulated shows that the larvae, through the 
greater part of their three-year life cycle, can do much injury to other crops 
on light soil. Nursery stock planted on sandy land has suffered greatly, the 
roots of roses, apples, pears, plums and cherries being completely destroyed; 


* Formerly referred to as P. ruficollis Csy. See Brown, 1940, Canadian Ent., 72: 186 
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so much damage was caused in one case that the growing of nursery stock 
had to be abandoned. Loganberries and raspberries are also attacked and there 
are instances of whole rows of loganberries being destroyed in the first season 
after planting. Unthriftiness in young cherry trees has been traced to de- 
struction of the feeding roots by June beetle larvae. Potatoes are often ser- 
iously injured when planted on infested land, the larvae scooping out large 
cavities in the tubers. Corn is also attacked, a single larva often moving 
from plant to plant cutting off the roots of each in succession. We have one 
record of injury to broccoli by Polyphylla grubs. Complaint has been re- 
ceived of damage to tulip and crocus bulbs in one instance only, and in gen- 
eral it may be said that bulbs are not attacked. However, should the larvae 
be deprived of their preferred food by the planting of some other crop they 
may feed on the latter just as readily, although an exception must be made 
in the case of legumes, which usually do not seem attractive to them. 


Most of the damage appears to be done by the large two- and three- 
year-old larvae. In strawberry fields, the main root of a plant may be severed 
from two to four inches below the surface of the soil, or the main fibrous 
roots eaten away, the grub then moving on to the next one. Quite commonly, 
in some of the worst localities, a grower may lose one-third of his straw- 
berry plants in a single season. 


The Larva: 


The grubs are found only in light sandy or gravelly lands with a per- 
meable subsoil. Digging up the first six or eight inches of topsoil generally 
results in the discovery of only large mature or nearly mature grubs. Since 
it is fairly certain that in common with related species of Scarabaeidae, the 
larval period lasts for three or even four years, the smaller larvae of the 
first and second years apparently must occur at greater depth in the soil, where 
the finer and more tender roots extend, while the older larvae which are able 
to feed on larger and more woody roots may be found in the upper levels. 
To some extent the observations made during the present season confirm this 
supposition, as numbers of one-year-old larvae have been found at a depth 
of more than a foot, especially among the small roots of Japanese plum and 
other trees; and, as will be shown later, the newly-hatched and one-year-old 
larvae are likely to be found below plough level, since the eggs are deposited 
at depths of from eight to fifteen inches. 


In common with related species of white grubs, the P. perversa larvae 
descend deeper in the soil for a short period in December and January and 
in the course of population studies have been found as deep as thirty inches. 
This would seem to be an inherited trait rather than a matter of necessity, 
for in the mild climate of the Pacific Coast frost seldom enters the ground 
very far. Apart from these seasonal movements, some large larvae may be 
found at considerable depths at any time of the year, their movements being 
influenced by the presence of suitable food such as tree roots; but from Feb- 
ruary, until pupation takes place in May, and throughout the summer, they 
are generally near the surface. Thus the grubs are most noticeable during 
the spring ploughing and prodigious numbers are sometimes turned up. From 
one acre of a strawberry patch in Saanich four gallons of grubs were 


gathered in 1938. 
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The Pupa: 


Pupation commences about the middle of May the duration of the pupal 
period has not yet been determined exactly but appears to be about five weeks. 
On May 10 the larvae were found to be forming their pupal cells but none 
had at that time pupated. The majority of the cells examined were about 
four inches below the surface, with a few a little deeper. The cell is large, 
oblong, and measures about two inches long by three-quarters of an inch wide. 


The Adult: 


Usually the beetles begin to emerge from the soil during the first week 
in July, but in early seasons emergence may start in the third week of June. 
In 1939 the first beetles obtained, two males, were taken on July 6. The 
males seem to emerge before the females as none of the latter were obtained 
before July 10. The emergence holes, about three-fifths of an inch in di- 
ameter, are bored directly upwards from the pupal cells; often they may 
be found in groups, especially on hard-trodden ground such as pathways, as 
if firm soil was preferred for the construction of pupal cells. After boring 
the emergence hole the beetle does not necessarily take flight, but may remain 
in the cell until a favorable evening, flight probably depending on the evening 
temperature. It was found that if the temperature was lower than 54° F. 
at 8.30 p.m. there was little or no flight of beetles, but above that temper- 
ature and especially at 60° or over there was great activity. The flight com- 
mences at about 8.30 p.m. and continues for half an hour, after which few 
beetles are seen, though some continue to be attracted to lights until 10 p.m. 


To test the efficiency of a light trap, one was constructed of a white 
board three feet square with a 60 watt electric bulb in the centre. This was 
fastened vertically on posts at a height of about seven feet, above a large 
washtub containing water. The beetles, on striking the white board, fell into 
the washtub where they were perfectly helpless even in water half an inch 
deep. The trap, however, was a failure as a means of collecting beetles, as 
comparatively few would strike the white reflector and fall. The majority 
would circle around the light and then zoom up in ever widening circles 
until lost to sight. Moreover, nearly all the beetles caught at light were 
males. As only a few females were captured this light trap had no value 
as a method of control. 


Females were not obtained until the males had been in flight for several 
days. Some females were found in their emergence holes waiting for an 
evening suitable for flight. By poking a straw down these holes, the presence 
of an occupant could be detected by the intermittent hissing or wheezing 
sound. The disturbed beetle makes this noise as it raises and lowers the 
elytra; it is seemingly caused by friction between the edges of the elytra 
and the sides of the abdomen. In sandy ground the soil falls in at the mouth 
of the emergence hole forming a slight pit similar to that made by an ant- 
lion, and at the base of the pit the beetle will be found waiting until night- 
fall when it takes flight. 


The adult beetles feed on the foliage of conifers. In captivity they were 
fed on Douglas fir, Norway spruce and western hemlock, and showed an 
especial liking for the last. Lodgepole pine was offered, but the beetles took 
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it only under stress of hunger. Elytra of the beetles were found in consid- 
erable numbers under Douglas fir and hemlock trees on the edges of clear- 
ings, where screech owls and bats had caught them as they fed. Adults kept 
in captivity lived for about three weeks. The beetles were still in flight 
during the first week of August and nine males were captured at light on 
the 2nd. As the flights diminished after that date, the adult life is possibly 


not longer than four or five weeks. 
Oviposition: 

It was observed in 1939 that the females were most active on warm 
evenings. The eggs are laid at a depth of from eight to twelve inches or 
even deeper if the soil is easily penetrated, eggs having been recovered from 
a depth of fourteen inches where the soil is very sandy. On alighting, the 
female rapidly descends in a vertical direction to the desired depth and then 
burrows horizontally depositing eggs as she goes. Not more than fifteen eggs 
have as yet been found by us in one spot, the usual number being from eight 


to twelve. Dissections of gravid females have indicated a laying capacity 
of sixty to seventy eggs. 


The Egg: 


The eggs are large and slightly oval; when first deposited they measure 
3.4 mm. long by 2 mm. wide, but after several days, increase considerably 
in size, the largest measurinig 4.5 by 4 mm. They are dull creamy white 
in color, and are not enclosed in an earth ball as are those of some species 
of white grubs. The incubation period has been found to be about fifty-four 
days. Eggs collected in the field and kept in the laboratory hatched on Sep- 
tember 2nd; others placed in soil boxes in the open hatched during the third 
week in September. 


Parasites and Predators: 


As mentioned before, the adult beetles are destroyed in some numbers 
by screech owls (Otus asio kennicotti), and bats have been seen to attack 
them in flight. Many of the adult beetles caught by us were parasitized by 
a large sarcophagid, Sarcophaga misera var. exuberans Pandelle. ‘Two other’ 
species of flies, Muscina assimilis (Fallén), and Muscina stabulans (Fallén) 
also were reared from the adults, but are probably scavengers. The larvae 
are parasitized to a considerable extent by a large hymenopteron, Tiphia sp. 
Numerous cocoons of this wasp have been discovered when digging for June 
beetle larvae. When ploughing is in progress gulls and crows destroy great 
numbers of larvae. Hogs and chickens also feed on them greedily; owing 
to the large size of the grubs, chickens are soon satisfied; if the hogs are 
kept in infested fields, they will root up the soil and find most of the larvae 
not too deeply buried. 
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THE DISCOVERY OF AN IXOVOTOXIN IN 
DERMACENTOR ANDERSONI EGGS 


(Acarina: Ixodidae) 


by J. D. Grecson, 
Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C. 


Recent investigations in Yugoslavia on the tick paralysis, or so-called 
“Shimteera” disease of that country, have shown that the eggs of certain 
Hyalomma, Boophilus, and Rhipicephalus ticks all contain a powerful toxin. 
This poison, which has been named “ixovotoxin” is thermolabile, is not de- 
stroyed by 0.2% HC1, 0.1% NaOH or saline, and is not digested by pep- 
sin or trypsin. When inoculated into guina pigs, a paralysis results which is 
similar to the symptoms produced by the ticks when engorging on an animal. 
A suspension of (0.1 grams of the eggs of these ticks, administered subcutan- 


eously in the neck of a guinea pig, resulted in the death of the animal on 
the fourth or fifth day. 


This winter (1939-40), while conducting studies on the developing 
eggs of Dermacentor andersoni Stiles at the Dominion Livestock Insect Lab- 
oratory, Kamloops, British Columbia, it was found that a series of ten-day- 
old chick embryos was killed overnight by inocolations of 0.15. cc. of tick 
egg emulsion. This inoculation consisted of the sterile filtrate of three- 
quarters of the egg mass from one laying tick, ground in 3 cc. of saline. 
The results were suggestive of the ixovotoxin mentioned above, and an ex- 
periment was performed with the few remaining tick eggs to try and con- 
firm the presence of a toxin by injection into a guinea pig. 


A 650 gram guinea pig was selected for the experiment. 0.540 grams 
of tick eggs (about one week prior to hatching, from a laboratory-fed D. 
andersoni) were ground with 5 cc. of 0.75% saline. The emulsion was 
then filtered through a Seitz disc and collected under aseptic conditions. Three 
cc. of the filtrate, which proved to be sterile, were injected subcutaneously 
into the dorsal part of the guinea pig’s neck at 5 p.m., December 11th. The 
following morning the pig showed signs of weakness and loss of appetite. 
Temperature recordings for the ensuing eleven days were as follows: 


December 12 105.0 December 18 102.2 
December 13 103.4 December 19 102.6 
December 14 103.4 December 102.4 
December 15 103.3 December’: 102.4 
December 16 103.0 Decentbet 22 102.0 
December 17 To normal. 


By the end of a fortnight the guinea pig had completely recovered. 
The possibility that a strain of Rickettsia dermacentroxenus, the causative 
agent of Rocky Mountain spotted fever, was responsible for the rise in 
temperature was ruled out by a subsequent test that showed that the pig was 
not immune to this disease. The reaction to the injection of the egg extract 
is interesting in that it suggests that a potent toxin also exists in the eggs of 
the common paralysis tick of North America. Detailed tests of the potency 
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and stability of the ixovotoxin must wait until a larger supply of tick eggs 
is available. 

Thanks are due to Dr. F. A. Humphreys of the Department of Pensions 
and National Health, for temperature records taken by his staff and for the 
Rocky Mountain spotted fever test. 
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FURTHER RECORDS OF SIPHONAPTERA FOR BRITISH COLUMBIA 


by Georce P. 


Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C. 

British Columbia is a very large province, containing a number of well- 
defined faunal regions which as yet have been inadequately explored with 
respect to their Siphonaptera. Recent studies have brought to light a number 
of new or confirmative records, which form the basis of this paper. In the 
majority of cases, determinations have been made or confirmed by various 
specialists. Without doubt, further collections from some of the more nor- 
therly regions will reveal many interesting forms not hitherto recorded, with 
every probability that a number of them will be new to science. In view of 
the fact that bubonic plague is now known to be established in Canada, the 


- study of fleas assumes great importance, and it is hoped that within a few 
- years it will be possible to present a fairly complete picture of the distribu- 
‘4 tion of Siphonaptera in this country. 

“ The present list brings the total of species and varieties of fleas to 
e eighty-six, which is probably still far short of the actual number present 
. in this province. A few species are included on the basis of collections from 
a Waterton Lakes National Park, Alberta, but as the fleas were obtained within 
q a mile or so of the British Columbia border, and the host animals are indig- 
4 enous to this province, the fleas may be assumed to occur here also, 

ie: Fam. PULICIDAE Stephens 1829. 

a (1) Cediopsylla inaequalis inaequalis (Baker) 1895. 

S From brush rabbit, Sylvilagus sp., collected at Waterton Lakes Park, 
a Alta., June 23, 1938 (G. P. Holland). Determined by Glen M. Kohls. 


Fam. VERMIPSYLLIDAE Wagner 1889 


(2) Trichopsylla (= Arctopsylla) ursi (Rothschild) 1902. 
Formerly recorded west of Calgary, not far from B.C. Our specimens 
were taken from grizzly bear, Ursus horribilis ssp., at Wigwam, B.C., 
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May 10, 1939 (E. R. Buckell). Another series, also from U. horribilis 
was collected at Azure Lake, B.C., Nov. 10, 1939 (H. Mobley); some 
of the blood-engorged females in this lot are of tremendous size, being 
8.5 mm. in length. 


Fam. DOLICHOPSYLLIDAE Baker 1905. 


Aetheopsylla septentrionalis Stewart and Holland 1940. 
Taken from black marmot, Marmota monax petrensis Howell, at Wig- 


wam, B.C., May 21, 1939 (E. R. Buckell). The new genus and species 
was established for a single female of this interesting flea (5). It is 
possible that it may prove to be a synonym of Oropsylla sp., possibly 
O. arctomys (Baker), but final decision in this regard will have to wait 
until further collections have been made. 


Megarthroglossus divisus (= longispinus Baker 1895) var. exsecatus 
Wagner, 1936. This variety was established from a single female flea, 
taken at Avola, B.C., on Tamiasciurus hudsonicus streatori (Allen). 
Since then, single specimens have been collected at Vavenby, Rayleigh 
and Nicola, each time from the same species of squirrel. On September 
27, 1940, however, 257 specimens were recovered from a single squir- 
rel’s nest, taken at Rayleigh. It seems that these small, blind fleas tend 
to remain in the nests and seldom travel on the host animal. In search- 
ing this nest it was noted that the fleas crawled fairly rapidly through 
the debris, but in no case did they jump. 


(5) Callistopsyllus paraterinus Wagner 1940. 
, Taken from white-footed mouse, Peromyscus maniculatus ssp., probably 


artemisiae (Rhoads), at Eagle River, B.C., May 24, 1934 (E. R. 
Buckell). A single male specimen was collected, and Wagner considers 
it to be new, and has described it as such (8). He states that it may, 
however, prove to be the male of C. terinus (Rothschild), which is 
known from three female specimens collected at Mabel Lake, B.C., 
ex Citellus columbianus columbianus (Ord). 


(6) Trichopsylloides oregonensis Ewing 1938 (= Phaneris hubbardi Jordan 
1939). A single male specimen, which is probably referable to this 
species was collected on a mink, Mustela vison ssp., at Cultus Lake, 
B.C., Nov. 9, 1940 (D. Leavens). This is not the normal host, as 
these fleas are usually found on mountain beaver, Aplodontia sp., which 
are doubtless preyed upon by mink. Specimen examined and determin- 


ation confirmed by Dr. Wm. L. Jellison. 


(7) Tarsopsylla coloradensis (Baker) 1895. 


Taken from flying-squirrel, Glaucomys sabrinus alpinus (Richardson), 
at Tetana Lake, Hazelton, B.C., May 11, 1938 (J. S. Fletcher). 
Specimen identified by Wagner, who stated in 1936 (6) that he sus- 
pected this species would be found in British Columbia. 


(8) Opisodasys pseudarctomys (Baker) 1904. 
Ceratophyllus acasti Rothschild was described in 1905 from a single 
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female reputed to have been taken at Quesnel, B.C. Later this flea was 
reduced to synonym with Opisodasys pseudarctomys (Baker) by Jordan 
(2), and the locality record questioned. O. pseudarctomys is a flea or- 
dinarily found on eastern flying-squirrels, and the most westerly record 
that could be relied upon was from Red Deer, Alberta. In British 
Columbia, flying-squirrels are regularly parasitized by Opisodasys ves- 
peralis (Jordan). The type locality of this flea is Okanagan Landing, 
B.C., but there are specimens in the Kamloops Laboratory taken at Grey 
Creek, Paul Lake (north-east of Kamloops), Loughboro Inlet, and 
Tetana Lake, near Hazelton. However, on October 8, 1940, a juvenile 
flying-squirrel, Glaucomys sabrinus ssp. was taken at Blackpool, B.C., 
about 50 miles north of Kamloops, by G. P. Holland; this squirrel 
yielded seventeen fleas, all of which were the eastern Opisodasys pseud- 
arctomys. As Quesnel is only about 150 miles from Blackpool, it may 
well be that the locality record for Ceratophyllus acasti is valid. 


Foxella ignota albertensis (Jordan and Rothschild) 1915. 

From brown pocket gopher, Thomomys fuscus ssp., taken at Waterton 
Lakes, June 22, 1938 (G. P. Holland). This is readily distinguished 
from F. i. recula (Jordan and Rothschild) by the terminalia of the male. 


(10) Diamanus montanus (Baker) 1895. 


Taken from wolverine, Gulo luscus (Linnaeus), at Eagle River, May 


21, 1934 (E. R. Buckell). Determined by M. A. Stewart. 
(11) Amphalius necopinus (Jordan) 1925. 


This rare flea was known only from the types, collected from Ochotona 
muiri (O. schisticeps muiri Grinnell and Storer) in California. Our 
specimens were collected from pika, Ochotona princeps ssp., at Salmo, 
B.C., May 29, 1936 (T. K. Moilliet), and at Banff, Alta., July 14, 
1939 (J. D. Gregson), also from pika. The specimens have been ex- 
amined by Dr. Karl Jordan, and the determinations confirmed. 


(12) Ceratophyllus celsus celsus Jordan 1926. 
This bird flea was known previously only from a single male, taken at 
Okanagan Falls, B.C. A large series was collected from nests of sand 
martin, Riparia riparia Linnaeus, at Kamloops, June 29, 1939 (G. P. 
Holland). Determination was confirmed by Dr. Jordan, who will 
describe the female. 


(13) Megabothris lucifer (Rothschild) 1905. 


From grey meadow mouse, Microtus nanus canescens Bailey, taken at 
Kamloops, B.C., August 30, 1934 (G. J. Spencer). Identified by 
Dr. Wagner, who described the hitherto unknown male from. this 
material (7). 


Fam. HYSTRICHOPSYLLIDAE Tiraboschi 1904. 
(14) Nearctopsylla hygini columbiana Wagner 1940. (8) 


A single male, taken from Scheffer’s mole, Scapanus orarius scheffert 


Jackson, at Vancouver, December 9, 1938 (G. J. Spencer). 
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(15) Corypsylla ornata Fox 1908. 


Collected from Scapanus orarius schefferi Jackson at Vancouver, B.C., 
in 1938 (G. J. Spencer). Specimens identified by Dr. Wagner. Also 
represented in the Kamloops collection from the same species of mole, 
collected at Agassiz (R. Glendenning). 


(16) Ctenopsyllus segnis (SchOnherr) 1811 (= Leptopsylla musculi Duges). 
From house-mouse Mus musculus musculus Linnaeus, collected at Ke- 
lowna, October 4, 1939 (Constance D. Mail). This is the European 
mouse flea, well-known in other parts of North America, where it be- 
came established upon the introduction of the European house-mouse. 

This constitutes the first British Columbia record. 


(17) Epitedia (=Neopsylla) scapani (Wagner) 1936. 
Described from males only (7) but now females have been collected 
from Scheffer’s mole, Scapanus orarius schefferi Jackson at Vancouver, 
B.C., February 28, 1939 (G. J. Spencer), and described by Wagner 
(8). In the Kamloops collection there are additional specimens of this 
flea from: Peromyscus maniculatus ssp., Caulfield, B.C., July 8, 1936 
(J. D. Gregson); Townsend’s mole, Scapanus townsendi (Bachman), 
Chilliwack, January 3, 1940 (H. Fulton); shrew, Sorex sp., Chilli- 
wack, April 27, 1940 (J. D. Gregson), and from weasel, Mustela sp., 
Cultus Lake, September 17, 1940 (D. Leavens). 


(18) Meringis shannoni (Jordan) 1929. 


Taken at Okanagan Landing, from pocket mouse, Perognathus lordi 
lordi (Gray) and white-footed mouse, Peromyscus maniculatus artem- 


isiae (Rhoads), August 10 and 11, 1940 (G. P. Holland). 
Fam. ISCHNOPSYLLIDAE Wahlgren 1907. 


(19) Rhinolophopsylla palposa (Rothschild) 1904. 


Collected from big brown bat, Eptesicus fuscus fuscus (Beauvois) at 
Kamloops, August 14, 1938 (G. P. Holland), known’ formerly from 
the females only. Wagner has now described the male from this 
material (8). 
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of any new forms which may be described during the course of this work 
will be deposited in the Canadian National Collection at Ottawa. 
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ECTOPARASITES OF BIRDS AND MAMMALS 
IN BRITISH COLUMBIA 


VI. A Preliminary List of Parasitic Mites 


By G. J. SPENCER 
Department of Zoology, University of British Columbia, Vancouver, B.C. 


The study of mites has been neglected by zoologists for many years 
for the good reason that they form one of the smallest and most difficult 
of animal groups. The final item of identification with many species is the 
length and contour, from the lateral aspect, of the stylets of the mouth. 
When the whole: mite is one millimetre or less in length, its stylets are in- 
finitely smaller. Moreover, the animals generally die in a retracted condition 
with the suctorial apparatus concealed in the cephalothorax, and it requires 
fine technique to get them extruded. Therefore until quite recently, there 
have been very few names in acarology in North America and it is difficult 
to obtain identifications. For many years Dr. Nathan Banks was practically 
the only authority and he is now succeeded by Dr. H. Ewing of the United 
States National Museum. Moreover, the literature on mites is very scattered 
and difficult to acquire. Consequently the following list contains only a few 
names, some of them being only of family and genus; it has not been pos- 
sible to arrive at specific identifications. 


I am deeply indebted to Dr. H. Ewing for his kindness in checking 
the few determinations I was able to make and for examining the bulk of 
my material. 


Mites are both terrestrial and aquatic; remarkably little is known about 
the latter. They breathe both with and without trachea. The land mites may 
be plant feeders or parasitic upon mammals, birds and reptiles or predaceous 
upon other mites or any small arthropods. Like spiders, they have eight legs 
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although most of them are born with only six. 


My collections contain twenty records from the following fourteen 
bird hosts:—eared grebe, bald-headed eagle, fish-hawk, night-hawk, domestic 
pigeons and poultry, eave, barn and tree swallows, Japanese starling, tame 
canary, towhee, Brewer’s blackbird, mountain bluebird; also thirty-seven 
records from the following eighteen mammal hosts:—coast deer, spotted 
skunk, domestic cats, weasel, packrat, Norway and black rat, muskrat, pocket 
gopher, coast and Streator’s squirrels, coast vole, red-backed mouse, coast 
shrew, masked shrew, species of Peromyscus, species of Microtus, and many 
records from coast moles often with two species of mites on each. The 
genus Peromyscus includes several species, here taken as one host. 


Superfamily PARASITOIDEA 
Family PARASITIDAE 
Subfam. Spinturnicinae 
Genus Spinturnix, on bats, has been considered in my report on the parasites 
on bats (1940:16). 


Subfam. Parasitinae 


Euhaemogamasus liponyssoides (Ewing), is a large mite common on 
moles in Vancouver at all times of the year. I have a large number of 
records taken from Scheffer’s mole during the last four years. The mites 
are true blood suckers and are generally found distended with blood. They 
are fast-moving, running rapidly in and out of the fur of the moles, and 
remain alive for over twenty-four hours after the death of their hosts. 


Nymphs of one of the Parasitinae, species undetermined, occurred in a 
recently-vacated nest of a mountain bluebird at Lac du Bois, Kamloops, 3100 
ft. elevation, 20.VI.1937. 


Laelaps, sp. indet. Enormous numbers of this mite in all stages of 
growth including eggs, occurred on a muskrat at Kamloops, 9.VI.1935 and 
on another at Vancouver, 14.VI.1935. Normally the mites do not show on 
the rats at all, but as soon as the fur is parted they may be seen running in 
all directions. —The muskrat from Kamloops was the most heavily mite- 
infested animal I have seen to date. 


Atricholaelaps, sp. indet. Specimens were obtained from the recently- 
vacated nests of both tree swallow, Kamloops, 5.VIII.1936, and Brewer’s 
blackbird, Kamloops, 27.V1I.1937. The blackbird’s nest also contained speci- 
mens of Analgesidae (bird mites), sp. indet. 


Family DERMANYSSIDAE 


All the members of this family are true parasites; they are found on 
mammals, birds and reptiles. 


Liponyssus sylviarum Canestrini and Fonzago, the northern fowl mite, 
was recovered in some numbers in 1927 from a poultry farm on the Fraser 
Delta, apparently from recently-imported birds. I have encountered it in 
Vancouver once since then, in a minor infestation. 


Liponyssus bacoti (Hirst), the tropical rat mite, appeared in outbreak 
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form in a large store in Vancouver some years ago, when I reported it to 
this Society. I have taken it since in small numbers on Norway and on 
black rats. 


Liponyssus, sp. indet., was taken on Streator’s red squirrel at Riske 


Creek, Chilcotin, 29.VI.1930. 


Dermanyssus gallinae (Degeer), the common poultry mite, is universal. 
My records are from: a poultry house at Lytton, 23.VIII.1931; an out- 
break in a business block in Vancouver in October 1935, when the mites 
spread from pigeons’ nests in window awnings and plagued the workers all 
over the building; barn swallows’ nests, Kamloops, 16.VII.1935, 1.VIII.1937, 
and 8.VIII.1937 and the nest of eave swallows, Nicola Dry Farm, 29.VII. 
1938. Now the Kamloops swallows’ nests were at least seven miles, and the 
Nicola nest at least ten miles in a bee-line, from the nearest farm, so the 
swallows got their infestations of these mites either by carrying infested hen 
feathers from many milés away, or by bringing mites with them upon return- 
ing from the South in spring. If the latter is the case, it is probable that in- 
festations of this mite in hen houses arise from swallows more frequently 
than from hens themselves. 


Superfamily EUPODOIDEA 
Family BDELLIDAE 


The larvae of a species of family Bdellidae, together with a species of 
analgesid, occurred on a towhee at the University, 13.V1I.1937. Most of the 
mites of this superfamily are, according to Ewing, “free-living and preda- 
ceous. The best-known are the Bdellidae or snouted mites which are rather 
large and are brightly coloured.” The occurrence of these mites on the 
towhee was probably accidental. 


Superfamily TROMBIDOIDEA 
Family TROMBIDIIDAE 


Subfam. Trombiculinae 
Mites of this superfamily constitute the Harvest mites and Chiggers. 


Trombicula, sp. indet. A species of this mite was taken on the coast 
white-bellied mouse, Peromyscus maniculatus austerus (Baird), Vancouver, 
14.1.1937. Trombicula mites are often exceedingly troublesome to man and 
his domestic animals in the eastern States; as far as I know they have never 
been reported as being a nuisance in Canada. (On this same Peromyscus 
mouse, occurred the mite Radfordia subuliger Ewing, apparently a very 
recently described genus and species, which does not fit into any key available 
to me so I have included it with Trombicula because of the host on which 
it was found.) 


NeoschOngastia blarinae (Ewing), from Streator’s red squirrel, Riske 
Creek, Chilcotin, 29.VI.1930, and from the same host at Lac du Bois, 
Kamloops, 5.VII.1936. In the specimens examined, a remarkable relation- 
ship is apparent between this mite and the skin of its host. The skin forms 
a hood over the mite, like a cupped hand; the cups all point backward from 
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the head-end of the host and may be found with the mite almost concealed 
underneath, or recently vacated, with a puncture mark showing where the 
mite had been attached. Judging from its name, the species was taken from 
Blarina sp., a shrew; it appears to be widely distributed in the Interior of the 
Province, since Riske Creek and Kamloops are about 250 miles apart. 
Ewing says that one species of this genus, N. americana (Hirst), occurs on 
chickens in the southern States and is very injurious. 


Family CHEYLETIDAE 


Mites of the genus Myobdia were collected off a Peromyscus sp. sent in 
from the Kootenays, 10.1.1941. These are very small, almost transparent 
mites in which the front legs are remarkably modified for clasping hairs. 
They move very slowly and are usually found attached to the base of the 
host’s_ hairs. 


Superfamily SARCOPTOIDEA 
Family ANALGESIDAE 


The superfamily Sarcoptoidea consists of parasitic mites that have no 
trachea. A species of this family, indeterminate, was taken in some numbers 
from a bald-headed eagle, 21.11I.1937. The same species of mite or a 
closely allied one occurred in the nest of a Brewer’s blackbird at Kamloops, 
27.VI.1937. 

Bucholzia, sp. indet. A very large number of these mites was taken 
from between the barbs of the primaries of a fish hawk collected near 
Vancouver 25.VII.1940. 


Family SARCOPTIDAE 


This family contains the itch mites. I have already reported Otodectes 
cynotus (Hering) as being a very common parasite in the ears of cats in 


Vancouver (1940:20). 


This summary of parasitic mites is all that can be listed at this time. 
A number of collections from various hosts are still unnamed. Many more 
species will ccome to light with future collecting. 
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A FURTHER NOTE ON THE FOOD HABITS OF THE BRINE FLY, 
EPHYDRA HIANS SAY. 


By Ivor J. Warp, 
Dominion Entomological Laboratory, Kamloops, B.C. 


In 1938 a paper was presented to the Entomological Society of British 
Columbia titled “A Note on Brine Flies in British Columbia” (Proc. Ent. 
Soc. British Columbia, No. 35, pp. 11-13; February, 1939), in which 
reference was made to the surprising amount of minute globular bodies that 
was observed when a sample of the salt, sodium carbonate, was diluted and 
filtered. It was thought that these globular bodies were algae that constituted 
the food of the ephydrid larvae. 

Prof. G. J. Spencer was kind enough to study larvae that were for- 
warded to him, and to have a sample of the salt analyzed at the University 
of British Columbia. Recently he informed me that the numerous globular 
bodies found in the salt, formerly believed to be algae, were eggs of the 
brine shrimp (Phyllopoda) and that these constitute the food of the brine 
fly larvae. 


A PRELIMINARY LIST OF THE SPECIES OF 
CULICOIDES IN WESTERN CANADA 


(Diptera: Ceratopogonidae) 


By L. Cotin Curtis, 
214 Columbia St., Kamloops, B.C. 


During the past season, the writer has been occupied with a study of the 
species of the genus Culicoides in British Columbia. Although ‘“No-see-ums” 
or “Punkies” are a common pest in many parts of the province, the only 
previous record in the literature is that of Culicoides obsoletus Meigen, (C. 
sanguisugus Coquillet) taken at Kaslo, B.C. by H. G. Dyar in 1903. 

Most of the specimens examined were already in the collection of the 
Dominion Animal Parasite Laboratory at Kamloops, B.C., while others were 
added by the writer from districts visited during the summer. The list in- 
cludes records of specimens from Alberta and Saskatchewan, which were 
found amongst the material at the Kamloops Laboratory, and which are 
mentioned for the sake of completeness. It is as follows:- 


Culicoides biguttatus Coquillet. Cascade, B.C. 
Culicoides cockerelli Coquillet. Spuzzum, B.C. 
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Culicoides crepuscularis Malloch. Indian Head, Sask.; Kamloops, B.C. 


Culicoides gigas Root & Hoffman. Kamloops, B.C.; Lac du Bois, north 
of Kamloops, B.C. 


Culicoides obsoletus Meigen (C. sanguisugus Coquillet) Indian Head, 
Sask.; Lake Louise, and Banff, Alta.; Riske Creek, B.C., Chilcotin, B.C., 
Spuzzum, B.C., Shumway Lake, south of Kamloops, B.C. 


Culicoides unicolor Coquillet. Indian Head, Sask.; Fairmont, B.C., 
Kamloops, B.C., ‘Tranquille Lake, B.C. 


Culicoides variipennis Coquillet. Vavenby, B.C. 


Culicoides yukonensis Hoffman. Lac des Roches, North Thompson 
Valley, B.C. 


REPORT ON THE VALUE OF PLANT INSPECTION IN RELATION TO 
PEST AND DISEASE CONTROL IN THE DOMINION OF CANADA* 


By 


Plant Protection Division, Dominion Department of Agriculture, Vancouver, B.C. 


As the history of the Plant Inspection Service in Canada is fairly well 
understood, it is probably sufficient to say that the regulations governing the 
activities of this service have been broadened from time to time, to meet new 
and existing conditions, so that today the Dominion Plant Protection Division 
under the Production Service is rendering a real service to the agricultural life 


of Canada. 


The Inspection Service may be looked upon as the first line of defence 
against the invasion of foreign pests and diseases, and when we realize the 
crop losses, in their native lands, from pests and diseases which so far do not 
exist in Canada, although they are intercepted many times on foreign im- 
portations of plants and plant products, we have some reason to be thankful. 
But one might ask, “Will inspection alone give adequate protection?” Cer- 
tainly not, particularly in the case of certain plant diseases which are not 
visible to the eye when the stock examined is in the dormant state. However, 
through the close co-operation between countries, and through personal con- 
tacts and exchange of literature, the pest and disease conditions of these 
Various states and countries are fairly well known. This knowledge permits 
special precautionary regulations to be enacted, to ensure against the introduc- 
tion of plants or plant products, known to be hosts of specific pests or diseases, 
which could not be intercepted by routine inspection. 


Exports : 


One phase of our activities is becoming of first importance; namely, the 
examination of plants and plant products for export. Canada, as an agri- 
cultural country, may well look to her laurels when we consder that ap- 


* Contribution No. 12, Division of Plant Protection, Production Service, 
Department of Agriculture, Ottawa, Canada 
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proximately 50% of our crop production must find a market in foreign 
countries. To ensure confidence in those markets, every precaution must be 
taken by way of inspection and certification to see that the regulations gov- 
erning the importations to those countries are rigidly carried out. 


It should be of interest to members of this meeting to learn that during 
this present shipping season there have not been any rejections of Canadian 
produce on any of our foreign markets, which is a credit to all officers 
co-operating with the Plant Protection Division in this work. Since we last 
met, Canada has turned from peace to war and has joined with our Mother 
Country in what we believe to be a just cause. In this connection, a continu- 
ity of food supplies is essential, and every effort is being made by our 
Division to examine the cargo space, as well as the cargoes consigned to the 
United Kingdom and her Allies, in an effort to safeguard such shipments 
from losses which may be caused by insect infestation through long storage, 
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